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COMPUTER PROGRAM AND METHOD FOR CONVERTING 
AN IMAGE TO MACHINE CONTROL DATA 



BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to design systems. More particularly, the 
present invention relates to a computer program and method that may be used to 
10 transfer a representation of an image to a surface of a building. 

2. DESCRIPTION OF PRIOR ART 

Builders and architects are increasingly using metal sheets to clad 
buildings. These sheets are manipulated to provide an aesthetic facade. Such 
15 manipulation can be, and often is, performed by machine. For example, a machine 
may be used to impart bumps to sheets of metal. However, highly complex machine 
code must be developed to control the machine. 

Where the bumps are to form a simple geometric pattern, machine code 
may be generated somewhat automatically. However, simple patterns are 
20 uninteresting, and therefore limited in their aesthetic appeal. Furthermore, such 
machine code must still be checked for errors and must often be modified to 
accommodate features of a building. 

Modification of such machine code is often tedious and subject to human 
error, thereby requiring many error checking steps. Furthermore, any changes that 
25 must be implemented after such machine code is generated, requires more human 
based manipulation of the machine code, further increasing the opportunity for error. 

If a more complex pattern or image is to be used, the machine code must 
be generated almost completely by hand. Hand generation of the machine code is 
extremely tedious and even more susceptible to human error. For these reasons, 
30 human based manipulation or generation of machine code is typically prohibitive. 

Accordingly, there is a need for an improved method that overcomes the 
limitations of the prior art. 
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SUMMARY OF THE INVENTION 

The present invention overcomes the above-identified problems and 
provides a distinct advance in the art of design systems. More particularly, the present 
invention provides a computer program and method that may be used to transfer a 
5 representation of an image to a surface of a building. The program of the present 
invention is preferably run on computer equipment capable of manipulating the image 
and running other computer aided design or drafting (CAD) software. The image is 
preferably captured using a digital camera, but may be drawn or scanned from a 
traditional picture. 

10 The image is preferably provided in a digital image file having a common 

file format and is converted to a raster file comprising a series of dots. The dots are 
preferably arranged according to a predetermined grid and vary in size according to the 
image. In some cases, the dots may be so small as to be left blank for all practical 
purposes. The raster file is preferably scaled so that the representation of the image 

15 will substantially cover the entire surface of the building. For example, the 
representation of the image may be overlaid on a drawing of the surface and then 
stretched to cover the surface. Stretching the representation in this manner scales the 
raster file. 

The raster file is then preferably divided into a plurality of sub- 
20 components, with each sub-component corresponding to a different portion of the 
image. In this manner, the image is broken down and the sub-components may be 
individually manipulated. Thus, changes to one portion of the image do not necessarily 
impact any other of the other portions or corresponding sub-components. 

The dots of each sub-component may be manipulated to accommodate 
25 features of the surface, such as windows and doors. The dots of each sub-component 
may also be manipulated to produce a logo or other indicia independent of the image. 
To aid in manipulation of the dots, the features can be added to the drawing of the 
surface. This eliminates tedious trial and error methods that would otherwise be 
required to insure that the indicia did not conflict with one of the windows or doors. 
30 It should be noted that the surface to be covered may be rather large. 

Thus, it is likely not practical to transfer the representation of the image to the surface 
in one step. For this reason, the surface is preferably covered by a plurality of metal 
sheets. Each sub-component is preferably associated with one of the sheets. The 



sheets are preferably small enough to allow each sheet to be efficiently manipulated, 
while large enough to minimize the number of sheets that are required to cover the 
surface. 

The dots are associated with markings, such as indentations, bumps, 
5 and/or holes, that will be transferred to the sheets in order to create the representation 
of the image, once the sheets are assembled to cover the surface. The markings are 
preferably transferred to the sheets by a machine, such as a punch or a press. The 
sheets are preferably slightly larger than required by the associated sub-component 
to allow edges of the sheets to be formed into flanges that may be used to secure the 
10 sheets together and adjacent the building. It should be noted that the machine may 
have a difficult time transferring the markings to the sheets at or near the edges. For 
this reason, the dots may also need to be manipulated at or near the sub-component 
edges. 

Once the dots have been manipulated to accommodate the features, 
15 indicia, and the edges, as discussed above, the program generates a control file for 
each sub-component from which the machine may transfer the markings onto the 
corresponding sheet. Since the sheets may include more than one of the markings 
and the machine typically uses dies specific to each marking, the machine may be 
reconfigured for each sheet and marking combination. For these reasons, the program 
20 may generate one control file for each sheet and marking combination. For example, 
where the sheets include holes and indentations, the program may generate two 
control files for each sheet, with a first control file being used by the machine to transfer 
the holes and a second control filed being used by the machine to transfer the 
indentations. In this manner, the control files are generated in order to impart the 
25 representation to the surface. Finally, the sheets are assembled adjacent the surface 
of the building. 

It can be seen that the markings are expected to reflect the 
representation of the image. The markings are derived from the dots of the raster file, 
and therefore the representation is somewhat abstract with respect to the image. As 
30 discussed above, the sheets may include different markings. Thus, in order to 
differentiate between the markings, the dots may be shown in different colors within the 
program. For example, a first color, such as blue, may be used to represent a hole 
marking, while a second color, such as red, is used to represent an indention marking. 



Furthermore, a laying function of the program may be used to differentiate the 
markings. For example, the hole markings may be on a first layer, while the indention 
markings are on a second layer. Similarly, the drawing of the surface may be on a third 
layer. In this manner, the user may select which layers he or she would like to view. 
5 Additionally, each layer may be associated with an appropriate one of the control files, 
such that each control file is generated from selected layers, thereby uniquely 
generating the control file for each sheet and marking combination. 

In use, an architect or another designer provides the image file. The 
image file is received in the computer equipment and made available to the program. 

10 The program then converts the image file to the raster file. The raster file is scaled to 
occupy the surface of the building and divided into the sub-components that each 
correspond to one of the sheets. The user may then manipulate the dots as needed 
to accommodate the features, indicia, and edges. Finally, the user may instruct the 
program to generate the control files that are to be used by the machine to transfer the 

15 markings onto the sheets, thereby imparting the representation to the surface. 

It should be noted that changes to any portion of the image or raster file 
requires only further manipulation of the associated sub-component and regeneration 
of the associated control file. For example, if after the control files have been 
generated, the designer or other user wishes to change the indicia's location, the user 

20 need only manipulate the dots and then instruct the program to regenerate the control 
files for the impacted sheets. This process is a significant advancement in that the 
user is not required to manipulate the control files, which can be highly complex, in 
response to a change in a previous step. It should be noted that the user may go back 
to any previous step, at any point in the process. 

25 

BRIEF DESCRIPTION OF THE DRAWINGS 

A preferred embodiment of the present invention is described in detail 
below with reference to the attached drawing figures, wherein: 

FIG. 1 is a schematic diagram of equipment that may be used to 
30 implement a preferred embodiment of the present invention; 

FIG. 2 is an elevation view of a plurality of sheets each having a portion 
of an image transferred thereon in accordance with the present invention and shown 
attached to a building; 



FIG. 3 is a block diagram of major processes of the present invention; 
FIG. 4 is a block diagram of input processes of the present invention; 
FIG. 5 is a block diagram of manipulation processes of the present 

invention; 

5 FIG. 6 is a block diagram of output processes of the present invention; 

and 

FIG. 7 is flow chart showing the steps to generate control files from which 
a machine may transfer the image to the sheets in accordance with a method of the 
present invention. 

10 

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 

Referring to FIGs. 1-2, the computer program and method in accordance 
with a preferred embodiment of the present invention are preferably implemented with 
use of computer equipment 1 0 to transfer a representation of an image to a surface 1 2 

15 of a building 14. The image is provided to the program, which is preferably run on the 
computer equipment 1 0. The computer equipment 1 0 is preferably capable of not only 
manipulating the image but also running other computer aided design or drafting (CAD) 
software, such as AutoCad from Autodesk, Inc. The program and method of the 
present invention may even be incorporated into the CAD software. For example, 

20 some steps of the method may be performed in the CAD software, with other steps 
being performed outside the CAD software. As such, the program of the present 
invention may be a supplement added to the CAD software or may simply use a CAD 
file generated by the CAD software and be completely independent of the CAD 
software. The computer equipment 10 may comprise one or more individual servers 

25 or conventional personal computers, such as those available from Gateway, Hewlett 
Packard, Dell, IBM, and Compaq. 

The image is preferably provided by a digital camera 1 6. However, other 
methods of providing the image may be used. For example, a picture from a traditional 
film camera may be scanned or the image may be created using the CAD software or 

30 another drawing or drafting software. The method used to acquire the image is not as 
important as the image being provided to the present invention in a digital image file 
having a common file format, such as TIFF, JPEG, GIF, and BMP. 

The program converts the image file to a raster file, or similar file, 
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comprising a series of dots. The dots are preferably arranged according to a 
predetermined grid and vary in size according to the image. In some cases, the dots 
may be so small as to be left blank for all practical purposes. The raster file is 
preferably scaled so that the representation of the image will substantially cover the 
5 entire surface 12 of the building 14. Alternatively, the raster file may be scaled such 
that the representation of the image will only cover a selected portion of the surface 12. 
For example, the representation of the image may be overlaid on a drawing of the 
surface 12 and then stretched to cover the surface 12 or the selected portion thereof. 
Stretching the representation in this manner scales the raster file. The raster file may 

10 be scaled by manipulating the size and/or number of the dots. Furthermore, the raster 
file may be scaled during conversion from the image file, such that scaling and 
conversion are performed substantially simultaneously. 

It is important to note that the representation may selectively be stretched 
with its aspect ratio locked or unlocked, depending upon a user's desire. Furthermore, 

15 multiple images may be spliced together. For example, a first representation of a first 
image may be stretched to cover a first portion of the surface 12 while a second 
representations of a second image is stretched to cover a second portion of the image. 
It is important to note that the first and second portions of the surface 12 are not 
required to meet. In any case, both image files are preferably combined into the raster 

20 file, thereby effectively joining the images. 

The raster file is then preferably divided into a plurality of sub- 
components, with each sub-component corresponding to a different portion of the 
image. In this manner, the image is broken down and the sub-components- may be 
individually manipulated. Thus, as will be discussed in further detail below, changes 

25 to one portion of the image do not necessarily impact any of the other portions or 
corresponding sub-components. 

The dots of each sub-component may be manipulated to accommodate 
features 20 of the surface 12, such as windows and doors. The dots of each sub- 
component may also be manipulated to produce a logo or other indicia 22 independent 

30 of the image. To aid in manipulation of the dots, the features 20 can be added to the 
drawing of the surface 12. Specifically, the drawing may be derived from a 
photograph, a scanned paper drawing, or a CAD file of the surface 12. Furthermore, 
the drawing may be created within the program independently of any outside sources. 



In either case, this eliminates tedious trial and error methods that would otherwise be 
required to insure that the indicia 22 did not conflict with one of the windows or doors. 

It should be noted that the surface 12 may be rather large. Thus, it is 
likely not practical to transfer the representation of the image to the surface 12 in one 
5 step. For this reason, the surface 1 2 is preferably covered by a plurality of sheets 24. 
Each sub-component is preferably associated with and corresponds to one of the 
sheets 24. The sheets 24 are preferably small enough to allow each sheet 24 to be 
efficiently manipulated, while large enough to minimize the number of sheets 24 that 
are required to cover the surface 12. The sheets 24 are also preferably rectangular, 

10 but may be other shapes. Furthermore, the sheets 24 may need to be abnormally 
shaped in order to accommodate the shape or features 20 of the surface 12. This is 
especially true of those sheets that form the surface's 12 perimeter. 

It is expected that the surface 12 will be exposed to weather and/or other 
potential causes of corrosion. Therefore, the sheets 24 are preferably made of a metal 

15 that resists corrosion, such as copper, aluminum, brass, or stainless steel. However, 
the sheets 24 may be made of other materials that resist corrosion. Alternatively, 
especially where the surface 12 is not exposed to causes of corrosion, the sheets 24 
may be made of metal with little or no resistance to corrosion, such as carbon steel. 
Although, it is important to recognize that even materials with little or no resistance to 

20 corrosion can be shielded from corrosion, such as by painting such materials. 

The dots are associated with markings 26 that will be transferred to the 
sheets 24 in order to create the representation of the image, once the sheets 24 are 
assembled to cover the surface 12. The markings 26 are preferably indentations, 
bumps, and/or holes and are preferably transferred to the sheets 24 by a metal working 

25 machine 28, such as a punch or a press. The sheets 28 are preferably slightly larger 
than required by the associated sub-component to allow edges of the sheets 28 to be 
formed into flanges that may be used to secure the sheets 24 together and adjacent 
the building 14. 

It should be noted that the machine 28 may have a difficult time 
30 transferring the markings 26 to the sheets 24 at or near the edges. For this reason, the 
dots may also need to be manipulated at or near the sub-component edges. For 
example, the dots may be forced to be smaller than the image would otherwise require. 
Alternatively, the dots may be removed or blanked out in order to accommodate the 
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flanges at the edges of the sheets 24. 

Once the dots have been manipulated to accommodate the features 20, 
indicia 22, and the edges, as discussed above, the program generates a control file for 
each sub-component from which the machine 28 may transfer the markings 26 onto 
5 the corresponding sheet 24. Since the sheets 24 may include more than one of the 
markings and the machine 28 typically uses dies specific to each marking 26, the 
machine 28 must typically be reconfigured for each sheet and marking combination. 
For these reasons, the program may generate one control file for each sheet and 
marking combination. For example, where the sheets 24 include holes and 

10 indentations, the program may generate two control files for each sheet 24, with a first 
control file being used by the machine 28 to transfer the holes and a second control 
filed being used by the machine 28 to transfer the indentations. In this manner, the 
control files are generated in order to impart the representation to the surface 12. 

Finally, the sheets 24 are assembled adjacent the surface 12 of the 

15 building 14. The flanges of the sheets 24 may be welded, bolted, or otherwise 
attached together, such as by using an adhesive. In this manner, the representation 
of the image is transferred to the building 14. 

It can be seen that the markings 26 are expected to reflect the 
representation of the image. The markings 26 are derived from the dots of the raster 

20 file, and therefore the representation is somewhat abstract with respect to the image. 
As discussed above, the sheets may include different markings 26. Thus, in order to 
differentiate between the markings 26, the dots may be shown in different colors within 
the program. For example, a first color, such as blue, may be used to represent a hole 
marking, while a second color, such as red, is used to represent an indention marking. 

25 Furthermore, a laying function of the program may be used to differentiate the 
markings 26. For example, the hole markings 26 may be on a first layer, while the 
indention markings 26 are on a second layer. Similarly, the drawing of the surface 12 
may be on a third layer. In this manner, the user may select which layers he or she 
would like to view. Additionally, each layer may be associated with an appropriate one 

30 of the control files, such that each control file is generated from selected layers, 
thereby uniquely generating the control file for each sheet and marking combination. 

While the present invention has been described above, it is understood 
that other materials and/or dimensions can be substituted. For example, the markings 
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26 may overlap, such that a bump may overlap a hole. Furthermore, the sheets 24 
may include any combination of the markings 26. Additionally, some of the sheets 24 
may include different combinations of the markings 26, as compared with other sheets 
24. While the sheets 24 preferably simply cover the surface 12, the sheets 24 may be 
5 used to actually form the surface 12. It is also conceivable that the image file be 
provided to the program in raster format. These and other minor modifications are 
within the scope of the present invention. 

Additionally, while the tasks and processes described herein have been 
described as being performed by the program, selected ones of those processes may 

10 in fact be performed by more than one program or independent process. For example, 
referring also to FIG. 3, the program, as described herein, may be comprised of an 
input process 30, a manipulation process 32, and an output process 34. 

These processes 30,32,34 may be further distributed into sub-processes. 
For example, referring also to FIG. 4, the input process 30 may be divided into a 

15 receiving sub-process 40 and a conversion sub-process 42. Similarly, referring also 
to FIG. 5, the manipulation process 32 may be divided into a scaling sub-process 50, 
a feature accommodating sub-process 52, an indicia accommodating sub-processes 
54, and an edge accommodating sub-process 56. Referring also to FIG. 6, the output 
process 32 may be divided into a markings parsing sub-process 60, a control code 

20 generating sub-process 62, and a control file generating sub-process 64. 

Furthermore, some of the sub-processes may actually be part of a 
different process. For example, the scaling sub-process 50 may actually be part of the 
input process 30, rather than the manipulation process 32, as described above. 
Finally, any of the above sub-processes may be run on computer systems independent 

25 from but otherwise similar to the computer equipment 10 described herein. 

The flow chart of FIG. 7 shows the functionality and operation of a 
preferred implementation of the present invention in more detail. In this regard, some 
of the blocks of the flow chart may represent a module segment or portion of code of 
the program of the present invention which comprises one or more executable 

30 instructions for implementing the specified logical function or functions. In some 
alternative implementations, the functions noted in the various blocks may occur out 
of the order depicted. For example, two blocks shown in succession may in fact be 
executed substantially concurrently, or the blocks may sometimes be executed in the 
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reverse order depending upon the functionality involved. 

In use, referring also to FIG. 7, an architect or another designer takes or 
otherwise creates the image, as shown in step 7a. The image is preferably taken using 
the camera 1 6, thereby substantially automatically creating the image file. The image 
5 file is then received in the computer equipment 1 0 and made available to the program, 
as shown in step 7b. The camera 1 6 may be directly wired to the computer equipment 
10 or may be connected to the computer equipment 10 through a network. 
Alternatively, the image file may be stored on a removable media, which is physically 
transferred from the camera 1 6 to the computer equipment 1 0. It is important to note 

10 that other commonly used methods of transferring a file to a computer may also be 
used. Furthermore, the image file may be created on the computer equipment 10 or 
even within the program itself. 

The program then converts the image file to the raster file, as shown in 
step 7c. The raster file is also scaled to occupy the selected portion of the surface 1 2 

15 of the building 14, as shown in step 7d. The raster files is then divided into the sub- 
components that each correspond to one of the sheets 24, as shown in step 7e. The 
user may then manipulate the dots as needed to accommodate the features 20, indicia 
22, and edges, as described above and shown in step 7f. Finally, the user may instruct 
the program to generate the control files that are to be used by the machine 28 to 

20 transfer the markings 26 onto the sheets 24, thereby imparting the representation to 
the surface 12, as shown in step 7g. 

It should be noted that changes to any portion of the image or raster file 
requires only further manipulation of the associated sub-component and regeneration 
of the associated control file. For example, if after the control files have been 

25 generated, the designer or other user wishes to change the indicia's 22 location, the 
user need only go back to step 7f for the impacted sub-components. Specifically, the 
user need only manipulate the dots and then instruct the program to regenerate the 
control files for the impacted sheets 24. This process is a significant advancement in 
that the user is not required to manipulate the control files, which can be highly 

30 complex, in response to a change in a previous step. It should be noted that the user 
may go back to any previous step, at any point in the process. However, if the user 
wishes to substantially change the image, the user preferably simply starts the process 
anew with the changed image. 
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Having thus described a preferred embodiment of the invention, what is 
claimed as new and desired to be protected by Letters Patent includes the following: 



